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ABSTRACT
In an effort to highlight the need for, and lack of, quality empirical research in K-12 blended learning 
environments, this systematic narrative review investigated and reported on the quantity and quality 
of recent empirical research in K-12 blended learning, published between 2009 and February 2017. 
In addition to assessing the quality and scope of these studies, the effectiveness of blended learning 
environments on learning outcomes and potential contributing variables were discussed. Eleven 
articles were identified and found to meet the inclusionary criteria and measures of quality set by this 
review, extending the corpus of 5 articles identified by a previous 2009 meta-analysis commissioned 
by the U.S. Department of Education to 16. Mixed findings regarding the benefit of blended learning 
in a K-12 setting were reported across the literature, thereby highlighting the need for more extensive 
research in this domain.
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1. INTRodUCTIoN
Modernity inspires innovation. Nowhere is this more evident than in an educational context. One 
such innovation is distance education (Bonk & Graham, 2006). For decades, distance education has 
offered an opportunity for isolated or busy individuals to learn without the expense and ongoing 
commitment of attending permanent, brick and mortar schools. Over the years, the practice of 
correspondence education has evolved to become more interactively streamlined through the use of 
web-based technologies (Garrison & Kanuka, 2004). As accessibility and content of various web-
based platforms and resources have grown, so too have their integration and blending with traditional 
face-to-face instruction.
The term ‘blended’ or ‘blended learning’ has been applied quite broadly throughout literature and 
educational practice. Graham (2006) noted that early models exploring blended learning attempted to 
address the question of “what is blended?” and resulted in 3 distinct conclusions: 1) a combination of 
online and face-to-face instruction (Young, 2002; Friesen, 2012); 2) a combination of instructional 
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modalities or delivery media (Thomson, 2002); 3) a combination of different instructional methods 
(Driscoll, 2005).
The most prominent definition adopted within recent educational research has associated the 
term ‘blended’ with both learning and learning environments in situations where technology and/
or online resources are combined in some form with traditional in-class instruction. In an effort to 
refine this definition and establish essential characteristics of blended learning Bernard, Borokhovski, 
Schmid, Tamim, and Abrami (2014) argued that no less than 25% of time should be spent in online 
environments with 50% or more time spent face-to-face. Others, conversely, have argued for the 
use of more discrete categorisation where: 1) traditional instruction was defined as having 0% of 
online content delivery; 2) 1%-29% of online delivery was defined as ‘web facilitated’ instruction; 3) 
‘blended’ was defined as 30%-79% online; and iv) the use of 80% or greater online content delivery, 
defined as ‘online’ (Allen & Seman, 2007).
Due to the lack of location-based restrictions inherent in online learning, some blended learning 
environments and designs may result in the use of a flipped classroom pedagogical model where 
students receive and engage with lecture material at home at their own pace while completing 
assignments and discussions in class (Lage, Platt, & Treglia, 2000).
In the current systematic review, blended learning will be defined as the deliberate integration 
and combination of online, computer-based learning and instruction with face-to-face methods of 
learning and instruction, regardless of the application of a flipped or traditional pedagogical structure. 
As empirical studies examining blended learning in primary and secondary educational (K-12) settings 
are scarce, a wide-ranging online to face-to-face time allotment criteria is applied to increase the 
likelihood of inclusion similar to the meta-analysis of Means, Toyoma, Murphy and Baki (2013). 
Within this review, ‘deliberate combination’ is considered as a more important criteria than that of 
the amount of time spent in either online or in-class environments.
1.1. The Increasing Popularity of Blended Learning Environments
Over the past decade, online and blended learning environments have become a sweeping trend 
throughout the world (Werth, Werth, & Kellerer, 2013). Rudestam and Schoenholtz-Read (2010) 
noted that this trend has been primarily driven by the belief in its potential for greater flexibility and 
cost-effectiveness in accessing content and quality instruction, as well as providing new levels of 
interactivity, social networking, collaboration and reflection.
Many post-secondary institutions have aggressively adopted this revolution in instructional 
approach. For instance, the University of Ottawa is aiming to classify at least 20% of offered courses 
as blended by 2020 (Smith, 2014), and 57.5% of undergraduate classes taken nationwide have been 
reported to involve some blending by the Canadian Higher Education Strategy Association (2011). 
Additionally, over 4.6 million students in US higher education institutions were taking at least one 
online course in 2008 (Allen and Seaman, 2010).
Similarly, primary and secondary schools have begun to move towards greater integration of 
online learning with traditional educational environments. For instance, the United States saw an 
increase of K–12 students participating in some form of online/blended course instruction from 
roughly 45,000 in 2000, to over 4 million students in 2010 with a projected estimate of 5 million K-12 
students engaged in blended learning courses by 2016 (Staker, 2011; Picciano, Seaman, Shea, & Swan 
2011). Likewise, in Canada the Ontario Ministry of Education (2016) has published a commitment to 
make blended learning available for all Ontario students from kindergarten to grade 12 (ages 4-18).
1.2. Existing Evidence on the Effects of Blended Learning
Previous research involving post-secondary and professional training programs has demonstrated the 
benefits of blended learning with regards to motivation, flexibility, student engagement and academic 
achievement when compared to purely online or traditional face-to-face didactics (Bonk & Graham, 
2006; Means, Toyama, Murphy, Bakia & Jones, 2009).
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This success has been attributed to blended learning models’ ability to offer students control 
over time, pace, path and/or place, allowing for more student-centered learning experiences and 
greater flexibility for class participation and engagement. The increase in flexibility is proposed as 
one potential explanation for academic gains in blended learning environments when compared with 
traditional instructional approaches (Bernard et al., 2014; Bonk & Graham, 2006; Garrison & Kanuka, 
2004). Others have argued that the identification of direct mechanisms pertaining to the success of 
blended learning may not be readily identifiable because they are potentially subject dependent and 
mediated by variables such as self-regulation (Lynch & Dembo, 2004) and student perception of 
learning (Ginn & Ellis, 2007).
To address questions regarding the effectiveness of online and blended learning, the U.S. 
Department of Education commissioned one of the most extensive reviews to date for blended and 
online learning, which examined the corpus of research published between 1996-2008 (Means et al., 
2009). The meta-analysis revealed that instruction with blended online elements provided the greatest 
mean effect on learning outcomes when compared to purely face-to-face instruction or purely online 
instruction. Specifically, it was suggested that the provision of greater autonomy in controlling online 
materials triggers learner activity, reflection and a self-monitoring of understanding (metacognition), 
which in turn enhances learning while the inclusion of certain elements (i.e. media by way of video 
and online quizzes) did not influence the learning outcomes in online classes (Means et al., 2009).
One striking outcome of the Means and colleagues (2009) review was a near absence of research 
comparing the learning effects and outcomes of online, blended and face-to-face learning environments 
in the K-12 domain. Between 1996 and 2008, only nine peer-reviewed studies relating to K-12 
education were identified. However, only five possessed adequate statistical data and controls to 
warrant their inclusion in their review. Based on these limited sources, Means and colleagues (2009) 
found that blended learning in a K-12 setting had mixed effects relating to learning outcomes. Three 
of the K–12 studies showed significant effects favouring a blended learning condition, yet the small 
number of studies involved limited their ability to calculate the mean effect estimate for the learning 
group confidently. Means and colleagues reported that the difference in effects between learning 
environments was determined mainly by moderating factors such as student preferences, subject 
content, relationship dynamics (communication), motivation or immediacy of feedback. In essence, 
findings from the paltry amount of scientific research in the K-12 domain provided little conclusive 
evidence for which the integration of blended learning could be sufficiently justified. Means et al. 
stressed the need for greater focus and rigour in the investigation of blended learning in K-12 settings 
as findings of effectiveness in higher education, professional education and adult education might 
not directly apply to K-12 students on a developmental level.
More recent reviews by Bernard and colleagues (2014) and Means and colleagues (2013) reported 
no new published research with a focus on K-12 blended learning.
1.3. Considerations in the Research of Blended Learning
When examining the effectiveness of blended learning in comparison with traditional face-to-face 
methods, several research design factors can affect differences. Variables to be considered and 
controlled for when designing a comparative study are, but not limited to: (1) individual differences 
of subjects (i.e., age, IQ, socio-economic status (SES), previous knowledge); (2) differences within 
the curriculum material (i.e. science vs language learning); (3) differences in learning time allotted 
within the treatment and control condition. As many studies comparing learning environments and 
methodologies fail in controlling for such variables, caution should be urged in the generalisation of 
any reports of positive learning effects. The lack of rigorous controls makes it difficult to attribute 
any observed advantage for blending per se as results could be equally attributed to differences in 
the uncontrolled variables. For instance, Means and colleagues (2009) noted that in some cases the 
reported advantages of blended learning could have been explained by increased time-on-task when 
compared to traditional face-to-face learners and not the type of learning environment.
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Specific differences in the characteristics of the blended learning activities and design may 
additionally attribute to differences in reported effectiveness across the literature. For instance, the 
effectiveness of different blended learning activities could be influenced by the extent to which the 
activity is synchronous with the instruction and if learning is occurring in real time (physical or 
virtual). Means and colleagues (2013) argued that such activities offer greater spontaneity, instilling 
a sense of cohesion amongst learners and promoting collaboration (Hermann, Rummel, & Spada, 
2001). However, Means did note that students may feel rushed to respond within these environments 
or encumbered by technology breakdowns. This can be contrasted with an asynchronous design 
where the presentation of instruction is separated by a period of time from the student responses. It 
has been argued that an asynchronous design offers a higher level of flexibility concerning location 
and time, permitting more thoughtful and reflective involvement (Veerman & Veldhuis-Diermanse, 
2010; Jonassen, Lee, Yang, & Laffey, 2005).
A second relevant characteristic of the blended environment is the extent of change in the 
students accustomed learning environment, methods and schedule. Often, concerning teacher’s/class’ 
role, blended learning environments maintain a fair element of the status quo typically witnessed in 
classroom learning (i.e., traditional didactics and interaction). The core differences experienced by 
the student often lie in the availability and means of accessing target information, while the structure, 
timing, physical environment and teacher/peer interactions may not be affected. However, other 
means of blending may employ a flipped model design, which alters the learning schedule, style, 
and difficulty level students are accustomed to. It is suggested that such alterations may invoke a 
cognitive load negatively impacting initial student achievement (Sweller, 1988).
A third important characteristic when comparing effectiveness across blended learning 
environments and activities is the extent of peer and teacher interaction within the learning community. 
In relation to blended environments, the term ‘learning community’ is often used to refer to the 
coordinated mixture of face-to-face and virtual interactions among peers which may or may not be 
teacher directed (Schwen & Hara, 2004). The facilitation of learning community interactions and 
discourse is a vital component often attributed to the success of blended learning, as the interaction 
between learners in a group enhances understanding and influences cognitive activity (Cohen, 1994; 
King, 2002).
1.4. Present Study
To justify the time and costs associated with the development of required infrastructure and curriculum, 
quality research and evidence supporting the benefits of blended learning environments in K-12 
settings are paramount. Both policymakers and practitioners require substantial evidence to know 
how to most effectively utilise blended learning to arouse positive change in the learning, achievement 
and motivation of all students in a K-12 context.
As highlighted in past reviews, most research on the outcomes of various blended learning 
environments has focused on higher educational contexts. As a result, a relevant gap in the knowledge 
of the effectiveness of blended learning in the K-12 educational setting has become evident.
To highlight the need and lack of quality empirical research of K-12 blended learning 
environments, this systematic review will investigate and report on the quantity and quality of empirical 
research in K-12 blended learning environments published since the comprehensive review of Means 
and colleagues in 2009. Therefore, this review will focus on research published between 2009 and 
February 2017 and assess the quality and scope of these studies. The discussion will examine the 
results of these studies to identify if blended learning methods do indeed significantly affect learning 
outcomes among the K-12 student population.
More specifically within the context of this systematic review, we will identify and discuss:
1. The influence of, and differences in the educational settings, instruments of blended learning
and subject/content area reported within the literature;
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2. Empirical evidence pertaining to the outcomes and learning effects of blended learning;
3. Potential moderating variables related to the design of the blended learning environment of a
K-12 setting.
2. METHodoLoGy
2.1. The Systematic Approach
This current systematic review has been completed according to the specific framework proposed and 
defined by Torgerson (2003) and Pettigrew and Roberts (2008). As such, this review will identify, 
appraise, and synthesise the available literature pertaining to the current research questions in the 
hopes that findings can be amassed in a more accessible way and aid in creating a better understanding 
of K-12 blending learning (Pettigrew et al., 2008).
2.1.1. Databases and Journals Searched
Searches were performed electronically in Scopus, ERIC, ProQuest Educational Journals and LIMO 
using combinations of inclusion and exclusion terminology in tandem with Boolean operators. 
References in relevant literature were also searched.
2.1.2. Inclusion/Exclusion Criteria
Inclusion and exclusionary criteria were designed to mirror those set in past work in an attempt to 
extend previous reviews regarding blended learning effectiveness in a K-12 context (i.e. Means et 
al., 2009; Means et al., 2013; Bernard et al., 2014). Therefore, for this review, inclusion criteria were 
as follows:
1. Interventions must compare blended learning to traditional face-to-face learning in some way;
2. For the intervention to be considered ‘blended,’ online portions had to be deliberately combined
with traditional face-to-face instruction and materials;
3. Acceptable research designs for inclusion include random experimental design, quasi-experimental
design with appropriate control, and mixed-method design;
4. The time frame for this literature search was from 2009 to February 2017;
5. The study must be within a K-12 educational context;
6. Sample size must be equal to or greater than 20 participants within the experimental group to
address any concerns of statistical power of the reported results;
7. Studies must exhibit statistical control for pre-existing group differences;
8. Studies must be published in internationally ranked peer-reviewed journals (as determined by
SCImago Journal Rank (SJR indicator) and/or Web of Science).
Four exclusion criteria are included:
1. Comparisons of purely online learning environments with traditional face-to-face learning
environments;
2. Studies investigating education interventions solely involving populations with disabilities or
gifted students;
3. Studies with a focus on professional/corporate training or adult education are excluded;
4. Mobile learning and studies on gamification are excluded.
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2.2. Selection of Papers for Inclusion
Keyword database searches yielded 2,954 studies through multiple searches using permutations 
of combined inclusion/exclusions terminology, Boolean operators, and wildcards (see Table 1 in 
the Appendix for a list of the search terms used in the Boolean operators during the initial search). 
Of these studies, 85 were identified as initially meeting our selection criteria and were submitted 
for additional screening. Some research used a variation of the term ‘blended’ which did not meet 
our established definition or failed to clarify the nature of the online intervention. Seventy entries 
were excluded following the second phase screening process that included screening for quality and 
relevance using the Jadad 5-point scale (Jadad, 1996) for random control trials and the Cochrane 
EPOC checklist was consulted for quasi-experimental design or mixed method designs (Greenhalgh, 
Robert, Bate, Macfarlane & Kyriakidou, 2005). All studies failing to meet the minimum criteria set 
by these standards were removed. Additional reasons for exclusion were primarily due to a purely 
online intervention or a failure to be within the K-12 educational context.
Of the 15 remaining studies after the screening, four were later excluded from this systematic 
review due to: 1) failures in statistically controlling for group differences (i.e. Naidoo & Naidoo, 
2007); 2) ambiguity in terminology, population, and context (i.e. Sudha & Amutha, 2015); 3) low 
sample size within the experimental group (i.e. Smith, 2013); 4) an uncontrolled imbalance in age 
and experience level of the students between groups, thus potentially confounding results (i.e. Lee, 
Cheung, Wong & Lee 2013).
3. RESULTS ANd dISCUSSIoN
3.1. Scope of Research Conducted K-12 Blended Learning
3.1.1. Sample and Setting
In the 11 included studies, the sampled grades were ranging from 5th to 12th. Eight studies focused on 
middle school and high school with the age range of 13 to 18 years (Aidinopoulou & Sampson, 2017; 
Akgunduz and Akinoglu, 2016; Wendt & Rockinson-Szapkiw, 2014; Wendt & Rockinson-Szapkiw, 
2015; Clark, 2015; Jia, Chen, Ding & Ruan, 2012; Yapici & Akbayin, 2012; Chang, Shu, Liang, Tseng 
& Hsu, 2014; Kazu & Demirkol, 2014; Pane, McCaffrey & Karam, 2014). The remaining two studies 
(Aidinopoulou & Sampson, 2017); Mulqueeny, Kostyuk, Baker & Ocumpaugh, 2015) investigated 
grade 5 students (9-10 years of age), with the latter additionally including grade 6 (11-12 years of age).
The sample sizes reported across this research was generally quite modest and a far cry from 
the large-scale studies that have examined adult aged subjects. Treatment and control groups were 
often composed of 2 to 4 classes within the same school setting, containing approximately twenty 
or more students per class. In one exceptional study the sample consisted of 25,500 students from 
over 147 schools (74 middles schools (n=6800), 73 high schools (n = 18700)) (Pane et al., 2014).
Five of the included studies investigated samples in the USA and three investigated samples 
in Turkey. The remaining three were from Greece, Taiwan and China (Hong Kong). Reporting of 
possible demographic moderators such as socio-economic status, ethnicity, gender, religion, or family 
structure lacked across all studies with the apparent exception of Pane et al., and 3 studies that reported 
a gender distribution in their study groups (Kazu et al., 2014; Clark, 2015; Akgunduz & Akinoglu, 
2016; Aidinopoulou & Sampson, 2017). Such a lack of demographic controls limits any insight into 
how variables like socio-economic status or gender, might affect the outcomes of blended learning 
interventions reported within these studies.
3.1.2. Subject Areas
Subject matter across studies was relatively diverse, but all were based on concrete subject materials 
and quantifiable data. For example, 9 out of 11 involved science or math (1 electrical engineering, 
two algebra, five science, and 1 STEM). The remaining two studies investigated the effects of blended 
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learning on learning outcomes in history (Aidinopoulou & Sampson, 2017) and language learning (Jia 
et al., 2015). However, in both of these studies, either a multiple choice or a cloze test was being used, 
both of which are subject to a right- or a wrong answer. In the study of Aidinopoulou and Sampson 
(2017), an additional teacher generated task was employed that contained some open questions in 
the assessment of historical thinking.
In the literature, a gap often exists in the assessment of blended learning outcomes in arts and 
humanities when compared to sciences and math. A possible explanation may lay in a comparative 
study design’s need for all outcome measures to be reliable and consistent. Therefore, the inclusion 
of subject matter which inherently permits greater subjective interpretation, such as literature or 
creative writing, increases variability within the scoring which is not the case of binary evaluation 
(right-wrong answers).
This limited breadth of subject matter included in the assessment of blended learning in K-12 has 
limited our ability to see the value of blended learning across both concrete and subjective aspects 
of education.
3.2. Empirical Evidence of Effectiveness
3.2.1. Assessment of Learning Outcomes
According to Means and colleagues (2009, 2013), blended learning is defined as an enhancement of 
education. It is a manifestation of additional time that can be spent on any given subject outside of 
the physical classroom as well as supplementary access to instructors and peers. As a result, blended 
learning environments do not necessarily reduce class time or the need for traditional infrastructure, 
yet in turn, require an initial investment of capital and time in designing blended learning tools 
and curricula. Therefore, it is vital to ensure this investment offers specific and measurable returns 
concerning student success and advances in achievement when compared with traditional instruction 
methods.
Nine of the eleven studies included academic achievement as a research focus. Other areas of 
inquiry investigate aspects which may be influential to learning in general. These aspects include 
motivation, attitude, cognition, engagement, communication, and community. In the following section, 
these factors will be discussed more explicitly.
Of the included studies, mixed results were reported concerning blended learning’s effect on 
academic achievement in the K-12 domain. Four studies demonstrated a significantly higher level 
of academic achievement in blended learning contexts than was found in traditional face-to-face 
learning (Aidinopoulou & Sampson, 2017; Kazu et al., 2014; Mulqueeny et al., 2015; Yapici et al., 
2012). However, it is worth noting that the study of Aidinopoulou and Sampson (2017) although 
the experimental group was found to have significantly larger gains relative to controls on measures 
of critical historical knowledge, such as the ability to interrupt the significance of a specific event 
in history or to understanding the forces, choices, and circumstances that brought about a historical 
event, both groups were found to perform equally on measures of historical facts; such as recall of 
dates and places. Chang and colleagues (2014) conversely, observed a greater achievement outcome 
in the experimental group, but these differences were not found to be statistically significant. In the 
study performed by Jia and colleagues (2012), the experimental group was only found to outperform 
the controls on measures of vocabulary significantly. Pane et al. (2014) conducted a two-year study 
in 74 middle schools and 73 high schools across the U.S. to investigate the use of an online cognitive 
algebra program as remediation for consistently sub-standard test scores in math. Analysis of post-
test outcomes found no effects of the program on learning achievements based on the first year of 
implementation. However, a gain was measurable and significant by the end of the second year. The 
estimated effect of the blended learning intervention on learning outcomes was found to be statistically 
significant for high school students but not for middle school. Yet, it should be noted that a follow up 
study of Pane’s sample found that teachers implemented the blended curriculum with low fidelity as 
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blended-curriculum teachers in the second year reverted to more traditional approach to instruction 
(Karam et al., 2017), thus potentially influencing the results reported by Pane and colleagues (2014).
Clark (2015) did not find a significant difference in post-test scores following the intervention. 
Similarly, Wendt and Rockinson-Szapki (2014) found that learners who participated in collaborative 
activities in the traditional classroom had fewer science misconceptions than those who participated 
in the blended learning experimental group.
In summary, four studies found a statistically significant increase in academic performance. 
One study observed mixed results. Three studies reported higher, yet not significant, achievement 
scores in the intervention groups relative to controls. One observed a significant gain in academic 
achievement in the control group rather than in the blended learning group, and two studies did not 
measure academic achievement at all (Wendt, 2015; Akgunduz & Akinoglu, 2016).
Concerning the subject disciplines, no clear pattern regarding the effectiveness of blended 
learning for different subject matter emerged across studies. Significant learning outcome effects 
were reported for two studies involving biology, one focusing on mathematics and a single study 
involving history instruction.
Seven other outcomes were identified in the reviewed articles. Akgunduz and Akinoglu (2016) 
measured the difference in attitudes towards science classes and self-directed learning skills. Results 
indicated that students in the blended learning group had significantly larger gains in their science 
attitude and self-directed learning skills than the control group. Chang and colleagues (2014) 
investigated self-assessed perceptions of skill and observed an overall larger effect in the experimental 
group regarding these self-assessed aspects.
The level of student engagement was assessed by 2 of the 11 studies. Of these 2, Clark (2015) 
noted that in the blended learning group, students were 4% more engaged relative to controls. Similarly, 
Mulqueeny and colleagues (2015) demonstrated, in the blended learning group, a significant increase 
in engagement (i.e., more time spent independently on task, more time proactively seeking remediation 
on task, less time in off-task conversation and less time off task when compared to the control group); 
while observing less boredom, less confusion and less delight (i.e., possible distractions from learning) 
than their peers in face-to-face learning settings. Wendt and colleagues (2015) investigated the sense 
of community in blended and traditional learning environments and found that students in traditional 
learning environments possess a significantly greater sense of community.
3.3. Variables to be Considered in Blended Learning Environments
Broad interpretation and generalisation of the reported effects from these studies is conditioned as 
practice, and condition variables pertaining to the different blended environments reviewed differed 
across many aspects; each potentially contributing to some of the observed variances in outcomes. Of 
the studies reviewed, many did not directly report or provide information concerning features within 
the blended environments, all of which could have been responsible for a proportion of variance in 
the measured outcomes—an obstacle highlighted in previous reviews and meta-analyses (see Means 
et al., 2013). Many of the reviewed studies, for example, did not indicate measures of individual 
time-on-tasks, the extent to which specific media features were used, and implementation fidelity 
by the teacher.
In the studies, which reported greater achievement gains within blended learning environments 
when compared with traditional practice, discussion of potentially influential variables was not 
explicitly offered. Additionally, reasons for the academic success were not offered or clearly defined.
Of the 11 included studies, 4 reported no inclusion of an instrument to facilitate the peer-to-
peer exchange or the promotion of a learning community (Clarke, 2015; Jia et al., 2012; Pane et al., 
2014). Of the four studies that demonstrated a significantly higher level of academic achievement in 
blended learning contexts, 3 included means of facilitating peer-to-peer interaction (Aidinopoulou & 
Sampson, 2017; Kazu et al., 2014; Mulqueeny et al., 2015). Each study reported the use of various 
means of encouraging and facilitating peer-to-peer and learner-teacher engagement (i.e., instant 
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message platforms, blogs or online forums), with Yapici and colleagues (2012) being the exception, 
as they did not elaborate on the forums use between users (i.e., student-teacher interaction/ peer-to-
peer interaction). Unfortunately, no study reported measures of the level of peer-to-peer engagement 
or use of these tools during the treatment period, which limits the chance to draw any conclusion of 
the potential effect these tools may exert on learning outcomes. Wendt and colleagues (2014) argued 
that this connection within a learning community (interaction) is essential and should be carried out 
in a synchronous manner with learning. The intervention of Wendt et al. (2014) was one of the four 
studies to have employed some form of asynchronous instruction within the blended design. Wendt 
and colleagues hypothesised that the observed insignificant learning achievement gains of their 
intervention group might primarily be a result of issues with the delay in asynchronous communication. 
Wendt noted that the asynchronous delay in responses from the teacher reinforced misconceptions 
in the experimental group and that the immediacy of correction in the traditional face-to-face class 
may have facilitated change in students’ understanding, resulting in significantly higher post-test 
scores of the control group.
An additional feature shared across the studies that reported greater achievement effects of 
blended environments when compared to purely face-to-face instruction was the minimal disruption 
the intervention exerted on the students established routine, and learning environment. The included 
studies that did not achieve significant academic results often enacted a more considerable amount of 
procedural change. Aidinopoulou and Sampson (2017), Clark (2015) and Kaza (2014), for example, 
introduced a flipped model design which altered the learning schedule students were accustomed 
to, requiring greater participation outside of traditional class time. In interviews with participants, 
Clark recorded statements regarding the difficulties students had in adjusting to the new schedule 
and content of the lessons. The increased cognitive load might have had an inhibiting impact on 
student achievement (Sweller, 1988). Given the academic test results in this particular experiment 
were roughly equivalent to those of the control group, would suggest the instructional success of 
the intervention. However, it does not fill the requirement of enhancement that a blended learning 
environment should possess to be a justified educational innovation.
Conversely, the study of Aidinopoulou & Sampson (2017) demonstrated that when given enough 
time allowing students to acclimatise to the changes, positive and significantly higher learning outcome 
gains can be found. Suggesting that for students to become accustomed to changes in the traditional 
face-to-face methods might take more time, than the 5 to 12 weeks provided by most of the studies 
within this review. Future work, which would control the implementation of varied exposure time 
is needed to accurately determine the role this adjustment period may have on short-term learning 
outcomes.
4. CoNCLUSIoN
To highlight the need for, and lack of quality empirical research in K-12 blended learning environments, 
the current review was conducted to investigate, and report on the quantity and quality of recent 
empirical research of K-12 blended learning. In addition to an assessment of the quality and scope 
of these studies, the effectiveness of the blended learning environments on learning outcomes and 
potential contributing variables were also discussed. Eleven articles published since 2009 were found 
to meet the inclusionary criteria and quality standards set for the current review, extending the list 
of articles published between 1996 and 2017 to 16.
The lack of good quality extensive research focusing on blended learning in K-12 environments 
can potentially be explained by the inherent disruption such a study would inevitably introduce to 
the daily routines of large samples of students, school administrations, teachers and parents for the 
period required to conduct a well-controlled randomised study in a K-12 environment adequately. 
Additionally, the costs related to software, online platform design and hardware may pose funding 
barriers to conducting studies on blended learning.
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The majority of the research that has investigated blended learning to this point has not been 
empirical, but rather exploratory, often focusing on definitions, models, and the potential of blended 
learning. Future work should strive to reflect more authentic learning situations longitudinally while 
controlling for characteristics in the context and sample, which might play a role in confounding 
the results. The strict application of an experimental design within blended learning research would 
help to increase the validity and repeatability of the work in different populations and settings, thus 
extending the generalizability of findings beyond one specific research context.
Based on the results of this systematic review, the existing evidence does not justify the current 
rapid adoption of blended learning practices and the outlay of associated expenses, which have been 
witnessed across North America over the past decade. More research is strongly urged and required 
before the effects of blended learning on learning outcomes in K-12 settings are genuinely understood.
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